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  ﻓﺎرﺳﻲ  ﺧﻼﺻﻪ
ﻫﺎي ﻣﻘﺎوم ﻫﺎي ﺟﺪﻳﺪ درﻣﺎن ﻋﻠﻴﻪ ﺑﺎﻛﺘﺮياﻣﺮوزه ﺑﺎ اﻓﺰاﻳﺶ ﻣﻘﺎوﻣﺖ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻜﻲ ﻧﻴﺎز ﺑﻪ راه ﻣﻘﺪﻣﻪ:
ﻫﺎي ﻣﻘﺎوم ﻛﻪ ﺗﻮاﻧﺎﻳﻲ ﺗﺸﻜﻴﻞ ﺑﻴﻮﻓﻴﻠﻢ را ﻧﻴﺰ دارد ﺑﺎﻛﺘﺮي ﻳﻜﻲ از اﻳﻦ ﺑﺎﻛﺘﺮي اﻓﺰاﻳﺶ ﻳﺎﻓﺘﻪ اﺳﺖ.
ﻓﺎژﻫﺎ ﻫﺎي ﺑﻴﻤﺎرﺳﺘﺎﻧﻲ اﺳﺖ. ﻋﻔﻮﻧﺖ ﻳﻜﻲ از ﻋﻮاﻣﻞاﻳﻦ ﺑﺎﻛﺘﺮي  ﺑﺎﺷﺪ.آﺋﺮوژﻳﻨﻮزا ﻣﻲ سﺳﻮدوﻣﻮﻧﺎ
ﻫﺎ ﻣﻮرد اﺳﺘﻔﺎده ﻓﺎژﻫﺎ ﻗﺒﻞ از ﻛﺸﻒ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ ﻛﻨﻨﺪ.ﻫﺎ را آﻟﻮده ﻣﻲﻫﺴﺘﻨﺪ ﻛﻪ ﺑﺎﻛﺘﺮي ﻳﻲﻫﺎوﻳﺮوس
ﻣﻌﻤﺎري ﭘﻴﭽﻴﺪه، وﻳﺴﻜﻮزﻳﺘﻪ و ﭼﮕﺎﻟﻲ ﺑﺎﻻﻳﻲ   ﺑﺎﺷﺪ ﻛﻪﺑﻴﻮﻓﻴﻠﻢ ﺟﻮاﻣﻊ ﻣﻴﻜﺮوﺑﻲ ﻣﻲ ﮔﺮﻓﺘﻨﺪ.ﻗﺮار ﻣﻲ
   ﺷﻮد.ﻫﺎ ﺑﺮ ﺑﺎﻛﺘﺮي ﻣﻲﻋﺪم اﺛﺮﺑﺨﺸﻲ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ و ﺑﺎﻋﺚدارد 
ﻮﺑﻲ ﻣﺸﺨﺺ ﺷﺪه اﺳﺖ ﺑﻪ ﺧ اﻧﺪ.ﻧﺎﻧﻮذرات روي ﺑﻴﺸﺘﺮ ﻣﻮرد ﺗﻮﺟﻪ ﻗﺮار ﮔﺮﻓﺘﻪ در ﻣﻴﺎن اﻧﻮاع ﻧﺎﻧﻮذرات،
آﺋﺮوژﻳﻨﻮزا  سﻣﺘﺎﺑﻮﻟﻴﺴﻢ ﺳﻠﻮﻟﻲ و ﺗﺸﻜﻴﻞ ﺑﻴﻮﻓﻴﻠﻢ در ﺳﻮدوﻣﻮﻧﺎ ﻣﺎﻧﻨﺪ آﻫﻦ و روي،ﻛﻪ ﻓﻠﺰات ﺿﺮوري 
ﻋﻠﻴﻪ  Vو  Bدر اﻳﻦ ﺗﺤﻘﻴﻖ ﺑﻪ ﺑﺮرﺳﻲ اﺛﺮات دو ﻓﺎژ ﻛﺸﻨﺪه ﻛﻨﻨﺪ. را ﺑﻪ روش ﻫﺎي ﻣﺨﺘﻠﻒ ﻛﻨﺘﺮل ﻣﻲ
و ﺟﻠﻮﮔﻴﺮي از  آﺋﺮوژﻳﻨﻮزا ﺑﻪ ﺗﻨﻬﺎﻳﻲ و در ﺗﺮﻛﻴﺐ ﺑﺎ ﻧﺎﻧﻮذرات روي ﺑﺮاي از ﺑﻴﻦ ﺑﺮدن سﺳﻮدوﻣﻮﻧﺎ
   ﺑﻴﻮﻓﻴﻠﻢ اﻳﻦ ﺑﺎﻛﺘﺮي ﭘﺮداﺧﺘﻪ ﺷﺪه اﺳﺖ. ﺗﺸﻜﻴﻞ
ﻫﺎي ﻣﺨﺘﻠﻒ از ﻏﻠﻈﺖدر ﻣﺠﺎورت ﻫﺎي ﻣﺨﺘﻠﻒ از ﻓﺎژ ﻏﻠﻈﺖ ،1CIMﺑﺮاي ﺗﻌﻴﻴﻦ  در اﺑﺘﺪا روش ﻛﺎر:
ﻫﺎي ﻏﻠﻈﺖ . در ﻣﺮﺣﻠﻪ ﺑﻌﺪ ﻣﺠﺪداًﺷﺪاﺛﺮات ﺟﻠﻮﮔﻴﺮي از رﺷﺪ ﺑﺎﻛﺘﺮي ﻣﺸﺎﻫﺪه  و ﺑﺎﻛﺘﺮي ﻗﺮار داده ﺷﺪ
اﺛﺮات ﻋﺪم ﺗﺸﻜﻴﻞ ﺑﻴﻮﻓﻴﻠﻢ  و ﻫﺎي ﻣﺨﺘﻠﻒ از ﺑﺎﻛﺘﺮي ﻗﺮار داده ﺷﺪﻣﺨﺘﻠﻒ از ﻓﺎژ در ﻣﺠﺎورت ﻏﻠﻈﺖ
- ﺑﻴﻮﻓﻴﻠﻢ ﺗﺸﻜﻴﻞ دﻫﺪ ﺳﭙﺲ ﻏﻠﻈﺖﺑﺎﻛﺘﺮي رﺷﺪ ﻛﻨﺪ و  ه ﺷﺪ. در ﻣﺮﺣﻠﻪ ﺑﻌﺪ اﺑﺘﺪا اﺟﺎزه دادﺷﺪﻣﺸﺎﻫﺪه 
در . ﺷﺪ اﺛﺮات از ﺑﻴﻦ ﺑﺮدن ﺑﻴﻮﻓﻴﻠﻢ را ﻣﺸﺎﻫﺪه ﻗﺮار داده ﺷﺪ و آن ﻫﺎي ﻣﺨﺘﻠﻒ از ﻓﺎژ در ﻣﺠﺎورت 
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ﻣﺮﺣﻠﻪ آﺧﺮ، اﺛﺮات ﻓﺎژ در ﺗﺮﻛﻴﺐ ﺑﺎ ﻧﺎﻧﻮذرات روي و ﻳﺎ ﻣﺤﻠﻮل ﺳﻮﻟﻔﺎت روي در ﺟﻠﻮﮔﻴﺮي از ﺗﺸﻜﻴﻞ 
  .ﻮﻓﻴﻠﻢ ﻳﺎ از ﺑﻴﻦ ﺑﺮدن آن ﺑﺮرﺳﻲ ﺷﺪﺑﻴ
اﺛﺮات ﻣﻨﺎﺳﺒﻲ در ﺟﻠﻮﮔﻴﺮي از  آن ﻫﺎدو ﻫﺮ اﺳﺘﻔﺎده ﺷﺪ ﻛﻪ  V , Bدر اﻳﻦ آزﻣﺎﻳﺶ از دو ﻓﺎژ  ﻧﺘﺎﻳﺞ:
ﻣﻮﺛﺮ ﺗﺮ ﺑﻮد.  Bرﺷﺪ ﺑﺎﻛﺘﺮي داﺷﺘﻨﺪ و ﻫﺮ دو آﻧﻬﺎ در ﺟﻠﻮﮔﻴﺮي از ﺗﺸﻜﻴﻞ ﺑﻴﻮﻓﻴﻠﻢ ﻣﻮﺛﺮ ﺑﻮدﻧﺪ وﻟﻲ ﻓﺎژ 
در ﺗﺮﻛﻴﺐ ﻓﺎژ ﺑﺎ  ﻣﻮﺛﺮﺗﺮ ﺑﻮد.  Bﺛﺮ ﺑﻮدﻧﺪ اﻣﺎ ﻓﺎژ ﻮﻓﻴﻠﻢ ﺗﺸﻜﻴﻞ ﺷﺪه ﻧﻴﺰ ﻫﺮ دو ﻓﺎژ ﻣﺆدر از ﺑﻴﻦ ﺑﺮدن ﺑﻴ
اﺛﺮ   ات و ﺳﻮﻟﻔﺎت رويﻫﺎي ﭘﺎﻳﻴﻦ ﻧﺎﻧﻮذرﻓﻘﻂ در ﻏﻠﻈﺖ ، ﻓﺎژ ﻫﺎات روي و ﺳﻮﻟﻔﺎت رويﻧﺎﻧﻮذر
ﺑﺎﻋﺚ از ﺑﻴﻦ رﻓﺘﻦ ﻓﺎژ ﻫﺎ ﻣﻲ ﺷﺪ و ﺑﻬﺘﺮﻳﻦ ﻏﻠﻈﺖ از  ي رويزﻳﺮا ﻏﻠﻈﺖ ﻫﺎي ﺑﺎﻻﺑﻴﺸﺘﺮي داﺷﺘﻨﺪ 
ﺑﻬﺘﺮﻳﻦ ﻛﺎرﺑﺮدي ﻛﻪ در اﻳﻦ ﻏﻠﻈﺖ از ﻧﺎﻧﻮذرات روي  ﺑﻮد. 1µlm/gﻧﺎﻧﻮذرات و ﺳﻮﻟﻔﺎت روي، ﻏﻠﻈﺖ 
، اﺛﺮ ﺟﻠﻮﮔﻴﺮي از ﺗﺸﻜﻴﻞ ﺑﻴﻮﻓﻴﻠﻢ دﻳﺪه ﺷﺪ 501lm/UFPو ﺳﻮﻟﻔﺎت روي ﺑﻪ ﻫﻤﺮاه ﻓﺎژﻫﺎ ﺑﺎ ﻏﻠﻈﺖ 
درﺻﺪ از ﺗﺸﻜﻴﻞ  56ﺑﻮد ﻛﻪ ﺗﺎ ﺣﺪود  Bﺗﻮﺳﻂ ﻧﺎﻧﻮذرات روي و ﺳﻮﻟﻔﺎت روي در ﺗﺮﻛﻴﺐ ﺑﺎ ﻓﺎژ 
 06ﺑﻴﻮﻓﻴﻠﻢ ﺟﻠﻮﮔﻴﺮي ﻣﻲ ﻛﺮدﻧﺪ اﻣﺎ در ﻋﺪم ﺣﻀﻮر ﻧﺎﻧﻮذرات روي و ﺳﻮﻟﻔﺎت روي، اﻳﻦ ﻣﻘﺪار ﺣﺪود 
  درﺻﺪ ﺑﻮد.
 سﺳﻮدوﻣﻮﻧﺎﺎﻛﺘﺮي ﺑ ﺑﻴﻮﻓﻴﻠﻢﺟﻠﻮﮔﻴﺮي از ﺗﺸﻜﻴﻞ و از ﺑﻴﻦ ﺑﺮدن  ﺑﺮ Bو  Vﻫﺮ دو ﻓﺎژ  ﻧﺘﻴﺠﻪ ﮔﻴﺮي:
  .ﺷﺪﺑﺎﻋﺚ اﻓﺰاﻳﺶ اﺛﺮ ﻓﺎژﻫﺎ  ﭘﺎﻳﻴﻦ ﻧﺎﻧﻮ ذراتﺗﺮﻛﻴﺐ ﺑﺎ ﻏﻠﻈﺖ ﺛﺮ ﺑﻮدﻧﺪ. ﺆآﺋﺮوژﻳﻨﻮزا ﻣ
  .ﻧﺎﻧﻮذرات روي ﺑﻴﻮﻓﻴﻠﻢ، ،ﻛﺸﻨﺪه ﺑﺎﻛﺘﺮﻳﻮﻓﺎژ آﺋﺮوژﻳﻨﻮزا، سﺳﻮدوﻣﻮﻧﺎ ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
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Abstract 
Introduction: Nowadays, with the increasing antibiotic resistance, new therapies for resistant 
bacteria are needed. One of these resistant bacteria that can form biofilm is Pseudomonas 
aeruginosa. This bacterium is one of the common causes of infections in hospital.  
Bacteriophages are a group of viruses that infect bacteria. Phages were used before antibiotics 
were discovered. Biofilms are microbial communities with compleicated structure and very high 
viscosity and density and Causes antibiotics to be ineffective on bacteria.	
 Among different types of nanoparticles, Zn nanoparticles are most noticed. It is well-defined 
that essential metals such as iron and zinc control cell metabolism and biofilm formation in 
P.aeruginosa. This study investigates the effects of two lytic phages B and V against 
P.aeruginosa alone and in combination with zinc nanoparticles to eliminate the biofilm and 
prevention of its formation in this bacterium.  
Methods: First, for determining of the MIC we placed different concentrations of phage in 
contact with different concentrations of bacteria to see the effects of preventing bacterial growth. 
In the next step, we used different concentrations of phages with different concentrations of 
bacteria to see the effects of prevention of biofilm formation. Then, we allowed bacteria to form 
biofilms then, treated the formed biofilms with different concentrations of phages to see if the 
phages are able to eliminate biofilms 
Results: In this study both phage B and Phage V have been used and the both of them had the 
proper effects in preventing bacterial growth. Both were effective in preventing the formation of 
biofilms but Phage B was more effective. Both phages were effective in removing the formed 
biofilms but Phage B was more effective.  When combined with zinc nanoparticles and zinc 
sulfate, phages were only effective at low concentrations of nanoparticles and zinc sulfate 
because high concentrations damaged phage particels and the best concentration of zinc 
nanoparticles and zinc sulfate was the 1µg/ml. The best function of zinc nanoparticles and zinc 
sulphate by the 105 PFU/ml concertration of phages seen at this concentration was the effect of 
preventing the production of biofilm which prevented that nearly to 65 precent. But in lack of 
zinc nanoparticles and zinc sulphate, this prevention was about 60 precent. 
Conclusion: Both phages V and B were effective in preventing from formation and eliminating 
Pseudomonas aeruginosbiofilm.  
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Combination with low concentration of nano-particle enhanced the effect of phages. 
key words: Pseudomonas aeruginosa, lytic bacteriophage, biofilm, Zn nanoparticles  
 
